
Design for Flood Resilience

18 - Floodplain Management and Flood Resistant Design

Donald Watson

1



2

Welcome!

This presentation is not and cannot be legal advice, nor does it necessarily 
represent the views of anyone other than the presenter(s).

Don Watson



Outline

1 Identify flood risks in Montana

2 Explain advantages of watershed management

3 Describe flood resistant design

4.   State the case for all -hazard mitigation
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Flood risks in Montana
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Coastal 
Å Wave action
Å Storm surge & erosion
Riverine (óinlandò)
Å Stream overbank flooding
Å Dam or levee failure

Shallow
Å Surface runoff
Å Urban drainage overflow

Alluvial (ñuncertain flowò) 
Å Flash floods/distant storms
Å Movable streambeds

* www.fema.gov/national -flood-insurance-program/definitions

Flood risks
ÅFlooding é ñthe general or temporary condition during which normally 
dry land is partially or completely inundated.ò (NFIP F-002)*

Alluvial Fan   Montana Science Partnership: Landscape/examples

https://www.fema.gov/national-flood-insurance-program/definitions


INUNDATION of inland waters

Flood impacts (NFIP)

https://www.fema.gov/national -flood-insurance-program/definitions

June 4, 2013 

RAPID ACCUMULATION of runoff

MUDFLOW on normally dry land COLLAPSE/SUBSIDENCE from erosion / flooding

www.montanarightnow.com      10/30/13 L. Beckner  Great Falls Tribune  06/04/13

Billings Gazette/AP                     5/26/2011 Mt. Dept. of Transportation
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https://www.fema.gov/national-flood-insurance-program/definitions


Combined flood impacts
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âWatson, D. and M. Adams, Design for Flooding (2011)



Ice jams

June 4, 2013 

Billings Gazette/AP                     5/26/2011 Mt. Dept. of Transportation

Montana is the most Ice Jam -prone of all U.S. states éMiles City and 
Bozeman are the Montana communities most susceptible to them. From 
1894 to 1997, each racked up 32 potentially dangerous ice jams.     [1] 

[1] billingsgazette.com /news/state -and-regional/..
[2] www.dawsoncountymontana.com/Ice Jams (2015) PDF

[2] 
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www.globalchange.gov/multimedia/observed -us-precipitation -change

Precipitation trends

đ

đ
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Our water bank account
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âWatson, D. and M. Adams, Design for Flooding (2011)



Aquifers - Montana
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https://pubs.usgs.gov/ha/ha730/ch_i/I -reg_aq_systems.html

Groundwater Atlas of the United States HA 730-IFig. 64



Flood measures: retention strategies 
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arc.lib.montana.edu/msu -extension/objects/shelter belts

Detention pond

Retention pond
Shelter belts



Flood measures: streamside buffers

13

âWatson, D. and M. Adams, Design for Flooding (2011)


